AUTHENTICATED
U.S. GOVERNMENT
INFORMATION

GPO

§201.56

of approximately 95 percent. Germina-
tion tests should be observed at fre-
quent intervals to insure an adequate
moisture supply of the substrata at all
times.

[20 FR 7931, Oct. 21, 1955]

§201.56 Interpretation.

(a) A seed shall be considered to have
germinated when it has developed
those essential structures which, for
the kind of seed under consideration,
are indicative of its ability to produce
a normal plant under favorable condi-
tions. In general, the following are con-
sidered to be essential structures nec-
essary for the continued development
of the seedling (although some struc-
tures may not be visible in all kinds at
the time of seedling evaluation). Seed-
lings possessing these essential struc-
tures are referred to as normal seed-
lings: Root system (consisting of pri-
mary, secondary, seminal, or adven-
titious roots); hypocotyl; epicotyl; cot-
yledon(s); terminal bud; primary
leaves; and coleoptile and mesocotyl
(in the grass family). Abnormal seed-
lings consist of those with defects to
these structures, as described in the
abnormal seedling descriptions, and
are judged to be incapable of continued
growth. The seedling descriptions as-
sume that test conditions were ade-
quate to allow proper assessment of the
essential seedling structures.

(b) Sand and/or soil tests may be used
as a guide in determining the classi-
fication of questionable seedlings and
the evaluation of germination tests
made on approved artificial media.
This is intended to provide a method of
checking the reliability of tests made
on artificial substrata when there may
be doubt as to the proper evaluation of
such tests.

(c) Seedlings infected with fungi or
bacteria should be regarded as normal
if all essential structures are present.
A seedling that has been seriously
damaged by bacteria or fungi from any
source other than the specific seed
should be regarded as normal if it is de-
termined that all essential structures
were present before the injury or dam-
age occurred. Germination counts
should be made on samples where con-
tamination and decay are present at
approximately 2-day intervals between
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the usual first count and the final
count. During the progress of the ger-
mination test, seeds which are obvi-
ously dead and moldy and which may
be a source of contamination of
healthy seeds should be removed at
each count and the number of such
dead seeds should be recorded. When
symptoms of certain diseases develop
which can be readily recognized and
identified, their presence should be
noted.

(d) Seed units containing more than
one seed or embryo, such as New Zea-
land spinach seed, Beta seed, double
fruits of the carrot family
(Umbelliferae), multiple seeds of
burnet, and seed units of grasses con-
sisting of multiple florets, shall be
tested as a single seed and shall be re-
garded as having germinated if they
produce one or more normal seedlings.

(e) Standard guides for seedling in-
terpretation shall include the following
descriptions for specific kinds and
groups. The ‘‘General Description’ for
each group of crop kinds describes a
seedling without defects. While such a
seedling is clearly normal, seedlings
with some defects may also be classi-
fied as normal, provided the defects do
not impair the functioning of the
structure. The ‘‘Abnormal seedling de-
scription” is to be followed when judg-
ing the severity of defects.

[20 FR 7931, Oct. 21, 1955, as amended at 256 FR
8771, Sept. 13, 1960; 59 FR 64500, Dec. 14, 1994]

§201.56-1 Goosefoot family,
Chenopodiaceae, and Carpetweed
family, Aizoaceae.

Kinds of seed: Beet, Swiss chard,
fourwing saltbush, spinach, New Zea-
land spinach, and forage kochia.

(a) General description.

(1) Germination habit: Epigeal dicot.

2) Food reserves: Leaf-like
cotyledons and perisperm.

(3) Shoot system: The hypocotyl
elongates carrying the cotyledons
above the soil surface. The epicotyl
usually does not show any development
within the test period.

(4) Root system: A primary root; sec-
ondary roots may develop within the
test period.

(5) Seedling: Frequent counts should
be made on multigerm beet since the
growing seedlings will separate from

346



Agricultural Marketing Service, USDA

the cluster making it difficult to iden-
tify the source. Any cluster which pro-
duces at least one normal seedling is
classified as normal; only one normal
seedling per cluster is to be counted
(see §201.56(d)). Toxic substances from
the clusters of beet and Swiss chard
may cause discoloring of the hypocotyl
and/or root. Seedlings which are slight-
ly discolored are to be classified as nor-
mal; however, if there is excessive dis-
coloration, retest by the method in
§201.58(b)(3).

(b) Abnormal seedling description.

(1) Cotyledons:

(i) Less than half of the original cot-
yledon tissue remaining attached.

(ii) Less than half of the original cot-
yvledon tissue free of necrosis or decay.

(2) Epicotyl:

(i) Missing. (May be assumed to be
present if cotyledons are intact.)

(ii) [Reserved]

(3) Hypocotyl:

(i) Deep open cracks extending into
the conducting tissue.

(ii) Malformed, such as markedly
shortened, curled, or thickened.

(iii) Watery.

(4) Root:

(i) None.

(ii) Weak, stubby, or missing primary
root with weak secondary or adven-
titious roots.

(iii) For discolored roots of beet and
Swiss chard, see §201.58(b)(3).

(5) Seedling:

(i) One or more essential structures
impaired as a result of decay from pri-
mary infection. (For discolored seed-

lings of beet and Swiss chard, see
§201.58(b)(3).)
(ii) Albino.
[69 FR 64500, Dec. 14, 1994]
§201.56-2 Sunflower family,

Asteraceae (Compositae).

Kinds of seed: Artichoke, cardoon,
chicory, dandelion, endive, great bur-
dock, lettuce, safflower, salsify, Lou-
isiana sagewort, and sunflower.

(a) Lettuce.

(1) General description.

(i) Germination habit: Epigeal dicot.

(ii) Food reserves: Cotyledons which
expand and become thin, leaf-like, and

photosynthetic. The cotyledons of
some varieties develop elongated
petioles.

§201.56-2

(iii) Shoot system: The hypocotyl
elongates and carries the cotyledons
above the soil surface. The epicotyl
usually does not show any development
within the test period.

(iv) Root system: A long primary
root.

(v) Seedling: The interpretations of
lettuce seedlings are made only at the
end of the test period.

(2) Abnormal seedling description.

(i) Cotyledons:

(A) Less than half of the original cot-
yledon tissue remaining attached.

(B) Less than half of the original cot-
yvledon tissue free of necrosis or decay.
(Remove attached seed coat for evalua-
tion of cotyledons. Physiological ne-
crosis is manifested by discolored areas
on the cotyledons and should not be
confused with natural pigmentation of
some lettuce varieties.)

(ii) Epicotyl:

(A) Missing. (May be assumed to be
present if cotyledons are intact.)

(B) Any degree of necrosis or decay.

(iii) Hypocotyl:

(A) Deep open cracks extending into
the conducting tissue.

(B) Severely twisted or grainy.

(C) Watery.

(iv) Root:

(A) Stubby or missing primary root.
(Secondary roots will not compensate
for a defective primary root.)

(B) Primary root tip blunt, swollen,
or discolored. (Toxic materials in the
substratum may cause short, blunt
roots; see §201.58(a)(9).)

(C) Primary root with splits or le-
sions.

(v) Seedling:

(A) Swollen cotyledons associated
with extremely short or vestigial
hypocotyl and root.

(B) One or more essential structures
impaired as a result of decay from pri-
mary infection.

(C) Albino.

(b) Other kinds in the sunflower fam-
ily: Artichoke, cardoon, chicory, dan-
delion, endive, great burdock, saf-
flower, salsify, Louisiana sagewort, and
sunflower.

(1) General description.

(i) Germination habit: Epigeal dicot.

(ii) Food reserves: Cotyledons which
expand and become thin, leaf-like, and
photosynthetic.
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